The molecular and cellular biology of heart failure.
We review recent publications that use molecular and cellular biology to explore the diagnosis and treatment of cardiovascular diseases that have relevance to heart failure. Familial hypertrophic cardiomyopathy has now been shown to be due to mutations not only in the previously described beta myosin heavy chain gene, but also in the troponin T and alpha-tropomyosin genes, thus providing some symmetry to the idea that this is a molecular disease of the sarcomere. The basis for a type of familial dilated cardiomyopathy without substantial skeletal muscle involvement, caused by a mutation in the dystrophin gene, has been explored. However, by-and-large, the disease basis for most patients with dilated cardiomyopathy remains a molecular mystery. The role of a polymorphism in the angiotensin-converting enzyme gene was examined as a risk factor for a number of cardiovascular diseases. In animal models, the hypothesis that the devolution from hypertrophy to heart failure includes alterations in the molecular direction of extracellular matrix production gained some support. The experimental foundation was laid this year for the concept of and approach to cardiomyocytoplasty--the molecular and cellular treatment of heart failure by augmentation, repair, or replacement of cardiac myocytes--by experiments in cardiac gene transfer and transgenic animals. Gene causes and cures for restenosis after angioplasty garnered considerable attention. As we gain greater understanding of the molecular basis for disease, we will also have to increase our wisdom in the application of genetic testing.